Alternative strategy of non-surgical closure of patent ductus arteriosus (PDA) is presently the first line of therapy. Several devices are being used for transcatheter closure of PDA. A four-year-old girl underwent a second attempt at PDA closure with an amplatzer device. However, after the deployment of the device it got dislodged into the right pulmonary artery hilum. Several attempts by catheter retrieval failed. The girl underwent surgical removal of the device which was complicated by pulmonary artery injury and subsequent repair was performed on cardiopulmonary bypass.
Introduction
Alternative strategy of non-surgical closure of patent ductus arteriosus (PDA) is well established w1-4x. This approach involves placement of intra-ductal plug or occlusion device with reasonable success as far as long-term outcome is concerned w4x. However, the disadvantages include longer procedure related time, introduction of intravascular foreign body with potential for misplacement and embolisation. Several devices are being used for transcatheter closure of PDA w5x. We present an emergency situation with an embolised device in the right pulmonary artery.
Case report
A four-year-old girl presented with failure to thrive, shortness of breath and easy fatigability. She had pallor, a bounding pulse, and a continuous murmur. An assessment of hypertensive PDA was confirmed on echocardiography. She underwent right heart catheterisation which identified a 10-mm PDA. The homodynamic data showed a pulmonary artery pressure of 102y57 mmHg, with an aortic pressure of 106y59 mmHg. The QPyQSs1.9:1. Pulmonary vascular resistance (PVR) was 6.3 Woods units. Balloon occlusion showed a drop in pulmonary pressures to half systemic. An amplatzer muscular ventricular septal defect device was used but slipped out of the PDA due to small size of the device. The procedure was abandoned. She was readmitted three months later and under IV sedation, transcatheter closure with a bigger size device was performed. A 12-mm amplatzer muscular ventricular septal defect occlusion device was deployed with satisfactory results. The next morning there was a palpable thrill with echocardiographic evidence of PDA. A chest X-ray confirmed the device to be lodged at hilum of the right pulmonary artery (RPA) (Fig. 1a) . She was brought back to the angiographic suite and several attempts to retrieve the device failed (Fig. 1b) .
The girl was shifted to the operating room. Median sternotomy was performed and dissection was carried out around the aorta, pulmonary artery and PDA. The device was felt in the RPA (Fig. 2) . The RPA was cross-clamped and an arteriotomy over the device facilitated its removal. The process of device removal was complicated by massive bleeding from a tear in the pulmonary artery. The patient became bradycardiac and hypotensive. Emergency cardiopulmonary bypass (CPB) was established via aortic and right atrial venous cannulae. The PDA was ligated and transfixed. The pulmonary artery was repaired primarily. The patient was weaned off CPB uneventfully and extubated the next morning, and discharged home on the third postoperative day. Postoperative echo demonstrated a minute flow across the PDA with no haemodynamic effect.
Discussion
Technological advances have made non-surgical closure of patent ductus arteriosus simple and a routine angiographic procedure. The use of amplatzer muscular ventricular septal defect device has further refined and improved the Downloaded from https://academic.oup.com/icvts/article-abstract/6/4/572/747220 by guest on 19 October 2018 results of percutaneous PDA closure with minimal complications w6x. However, there are situations where complications are encountered and surgical help is required to ameliorate the issue w7x. Faella and colleagues reported 15 procedure-related complications in 316 patients including haemolysis, left pulmonary artery stenosis, device protrusion into the aorta causing coarctation, device misplacement, and one death following device embolisation w8x. Late embolisation of a device to the left pulmonary artery has been reported with impaired left pulmonary perfusion six months after percutaneous procedure, requiring open heart surgery for retrieval w9x. Similarly, a misplaced coil requires surgical removal on cardiopulmonary bypass w10x. Whether the size of the device has any bearing to the rate of failure is controversial; people have successfully deployed an oversized device w6x.
In our case we took the child to the operating room immediately after attempts at removal via transcatheter retrieval failed. The device was retrieved from the right pulmonary artery without going on cardiopulmonary bypass. However, in so doing the delicate and somewhat bruised pulmonary artery gave away. The significant blood loss led to haemodynamic compromise and ended up requiring emergency cardiopulmonary bypass and repair of RPA. We decided to approach the PDA via median sternotomy for two reasons. This approach gave us a good control of the major vessels and enhanced our ability to go on CPB if major adverse events are encountered. That is exactly what happened. Secondly, the device embolised to the RPA which would have necessitated a right thoracotomy; on the contrary the PDA closure is carried out via a left thoracotomy.
Transcatheter closure of PDA is effective and safe but there are subsets of patients with large PDA and pulmonary hypertension that can lead to complications. This case report highlights the importance of backup surgical cover which is complimentary to non-surgical closure of patent ductus arteriosus and its importance cannot be ignored as surgical support with the facility of cardiopulmonary bypass saved the child's life.
